Searching PAJ 



http-7/www1 .ipdl.jpo.go. 



,jp/PA1/resu!Vdetail/mairVwAAAa20202DA409074079P1 



.htm 



PATENT ABSTRACTS OF JAPAN 

( 1 1 publication number : 09-074079 
(43)Date of publication of application : 18.03.1997 



(51)Int.CI. 



H01L 21/304 
B08B 7/00 
H01L 21/26 



(2 1) Application number : 07-248850 

(22) Date of filing: 01.09.1995 



(7 1 Applicant : DA1NIPPON SCREEN MFG CO LTD 
(72)Inventor : KIZAK1 KOJ1 



(54) SUBSTRATE PROCESSING APPARATUS 

(57)Abstract: . ^ . ^ 

PROBLEM TO BE SOLVED: To prevent inadequate process to a substrate due to 

attenuation of vacuu m ultravior et rays. 

SOL UTION" A substr ate processing apparatus 1 comprises a processing chamber 5 
for accommodating a substrate 3, a supporting pin 13 for supporting a suDstraie^a 
lamp box 21 compos5d^fT£mp cover 9 for coymngadi electric barrier discharge 
igjgrTanTa qu artz jMe 19 cl ^r ^^perturT?5 rtm7 ^e lamp cover 9 , an 
rnietl port 25 for introducing nitmgen gas into the lampbox 2lTrom a nitrogen gas 
supply source 27, a nitrogen gas exhaust port 29 and an oxygen densitometer 33. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In s emiconductor fabrication machines and equipment, a liquid crystal /J\J 

display panel manufacturing installation, etc., this invention i rradiates ultraviolet ra ysTo a semiconductor wafer or the glass y 

substrate for liquid crystal (it is named a "substrate" generically below), generatesozone , and relates to the substrate 

processor used in order to make the organic substance on the front face of a substfke-disassemble, or to make a substrate 

front face hydrophilicity-ize and to heighten the cleaning effect in latter processing. 

[0002] 

[Description of the Prior Art] Oz one is generate d, the or ganic substance on the fr o nt face of a substrate is ma de to 
disassemble, or the substrate front face is made to hydrophilicity-ize in this kincToFsuEsfrate processor by arranging a 
u ftravioTeFray lam p in the upper part position of substrate support means, such as a conveyance roller which conveys the 
chuck which supports a substrate, and a substrate, and carrying out predetermined-time irradiation of the ultraviolet rays on 
the front face of the substrate supported by substrate support means. 

[0003] In such a substrate processor, when the lamp wh ich irradiates th e ultraviolet rays in which the wavelength contains 
vacuurruiltraviolet radiation 200 nm or less as a ultraviolet rav lamp is used, since the range is very short, the phenomenon in 
which the vacuum ultraviolet radiafion of the ultraviolet raysT>y which outgoing radiation was carried out from the ultraviolet 
ray lamp does not reach a substrate generates it by decreasing vacuum ultraviolet radiation under air atmosphere. 
[0004] For example, if a dis charge gas4S- xen on_gas when the dielectric barrier discharge lamp using the light which forms an 
excimer molecule and is emitted by d ^lectMJ^"Ter electric discharge from tnis excimer molecule as a ultraviolet ray lamp is 
used Since the range under the air atmosphere is about' 10mm, if the ultraviolet line center wavelength emitted is 172nm and 
the distance of a dielectric barrier discharge lamp and a processed substrate is 10mm or more The ultraviolet rays irradiated 
from the dielectric barrier discharge lamp will not reach a substrate at all substantially. The phenomenon in which similarly 
the irradiated ultraviolet rays do not reach a substrate substantially in other ultraviolet ray lamps which irradiate vacuum 
ultraviolet radiation as main wavelength occurs. 

[0005] Attenuation of such vacuum ultraviolet radiation is a phenomenon produced from being absorbed by the oxygen which 
has the continuum absorption of vacuum ultraviolet radiation, in case the vacuum ultraviolet radiation concerned passes 
through the inside of the air containing oxygen, and in case vacuum ultraviolet radiation passes a gas without the absorption 
band of vacuum ultraviolet radiation, such as nitrogen, helium, neon, hydrogen, and an argon, it is not generated. 
[0006] For this reason, it sets to the substrate processor using the ultraviolet ray lamp which carries out outgoing radiation of 
the vacuum ultraviolet radiation. Th e inside of a lamp box is purged with nitrogen gas etc. by s upplying continuousl y a gas 
("henceforth nitrogen gas etc.") wit hout thTabsorption ban d of the ultraviolet rays which contribute to processing of~~~ 
substrates, such as nitrogen, heliumTneon, hydrogen, and an argon, in a lamp box. B y removing an oxygen-content child from 
theJnsjde-QfjUim P box, attenuation of the vacuum ultraviolet radiation in a lamp box is prevented? ^ 
[0007] 

[Problem(s) to be Solved by the Invention] However, when such composition is taken, the amount of supply of the nitrogen 
gas supplied in a lamp box by a certain cause during processing of a substrate may decrease, or the oxygen density in a lamp 
box may go up for the reason of nitrogen gas etc. being revealed from a lamp box. In such a case, since vacuum ultraviolet 
radiation declines and the ultraviolet rays of a complement do not reach to a processed substrate in a lamp box, the problem 
that proper processing is not performed to a substrate arises. °^ 
[0008] This invention is made in order to solve the above-mentioned problem, and it aims at offering the substrate processor 
which can prevent beforehand that unsuitable processing is performed to a substrate by attenuation of vacuum ultraviolet 
radiation. 
[0009] 

[Means for Solving the Problem] The support means which invention according to claim 1 is a su bstrate process or which 
irradiates ultraviolet rays on a substrate front face, and processes a substrate, and support a substratiT * rig te m^Box w hich has 
the ul IravTole>rayrtT^^ board w hich countered with the substrate supported by the aforementionea'suppon means, 
and hasl?eeifa^rranged, I he ultraviolet raylam£which irradiates ultraviolet rays t hrough the aforementioned ult raviolet-rays 
transparency board to the substrate which was contained in the aforementioned lamp box and supported by the 
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aforementioned support means, A gas supply means to supply a gas without the absorption band of the ultraviolet rays which 
contribute to processing of a substrate, The inlet for introducing the gas supplied from the aforementioned gas supply means 
in the aforementioned lamp box, It has the oxygen analyzer which detects the oxygen density of the gas discharged from the 
exhaust port and the aforementioned exhaust port for discharging the gas introduced from the aforementioned inlet from the 
inside of the aforementioned lamp box, or the gas in the aforementioned lamp box. 

[0010] The support means which invention according to claim 2 is a substrate processor which irradiates ultraviolet rays on a 
substrate front face, and processes a substrate, and support a substrate, T he lamp box w hich has the u ltraviolet-r ays 
t ransparency board which countered with the substrate supported by the aroremenlioned support means, and has been 
arrangefffThe ultraviolet ray lamp which irradiates ultraviolet rays through the aforementioned ultraviolet-rays transparency 
board to the substrate which was contained in the aforementioned lamp box and supported by the aforementioned support 
means, A gas supply means to supply a gas without the absorption band of the ultraviolet rays which contribute to processing 
of a substrate, The inlet for introducing the gas supplied from the aforementioned gas supply means in the aforementioned 
lamp box, It has the flowmeter which detects the flow rate of the gas discharged from the exhaust port for discharging the gas 
introduced from the aforementioned inlet from the inside of the aforementioned lamp box, and the gas or the aforementioned 
exhaust port introduced into the aforementioned inlet. 

[001 1] invention according to claim 3 -- the aforementioned claim 1 or a claim 2 -- in invention of a publication, the lamp 
which irradiates ultraviolet rays with a wavelength of 200nm or less as a ultraviolet ray lamp is used for either 
[0012] Invention according to claim 4 uses the dielectric barrier discharge lamp for the aforementioned claim 3 as a 
ultraviolet ray lamp in invention of a publication. 

[0013] In addition, "the gas without the absorption band of the ultraviolet rays which contribute to processing of a substrate" 
as used in this specification points out a gas without the ultraviolet-absorption band which absorbs and attenuates the 
ultraviolet rays of the wavelength which contributes to processing of a substrate at least among the ultraviolet rays by which 
outgoing radiation is carried out from a ultraviolet ray lamp. As such a gas, although gases, such as nitrogen, helium, neon, 
hydrogen, and an argon, can be used, for example, the nitrogen gas used abundantly as inert gas especially in substrate 
processing is suitable, moreover, the processing which ozone is generated by UV irradiation, and makes the organic substance 
on the front face of a substrate disassemble, or makes a substrate front face hydrophilicity-ize although the wavelength which 
contributes to processing of a substrate among ultraviolet rays is chosen by the kind of the processing -- setting -- wavelength 
of 200nm or less, such as 172nm and 185 etc.nm, -- the wavelength of the range of 160-200nm becomes it is more desirable 
and effective 
[0014] 

[Embodiments of the Invention] Hereafter, the form of implementation of this invention is explained based on a drawing. 
[0015] Drawing 1 is the sectional side elevation showing the 1st operation form of the substrate processor 1 concerning this 
invention, and drawing 2 is the plan. 

[0016] This substrate processor 1 is equipped with the wra p lamp covering 9 f or the processing room 5 which contains the §> cfr' e f €C fy. 
substrate 3 which should process by processing to the glass 'substrate tor liquid crystal, and eight dielectric barrier discharge , " 
lamgsj. ~ , 

[0017] The opening 11 of bigger size than a substrate 3 is formed in the upper surface section of the processing room 5. ^ c 
Moreover, the base section of the processing room 5 is penetrated, two or more support pins 13 protrude, and a substrate 3 is 
supported by these support pins 13. These support pins 13 go up and down in support of a substrate 3 by the rise-and-fall 
driving source 15. In addition, the exhaust port 16 for exhausting the inside of the processing room 5 is formed in the bottom 
periphery of the processing room 5. 

[0018] The opening 17 of the same size is mostly formed in the substrate 3 supported, the base section 13, i.e., 
aforementioned support pin, of t he Laffl i^c oyering 9, and the position which counters with the aforementioned opening 11, and 
UA/St4v t n - quart , f board 1 9 is arranged in it scrthat this opening 17 may be plugged up. The lamp box 21 which contains th e dielectr ic reckfh*cl<sL 
xs)tf barnerdtserrarg'e lamp 7 in the state where it isolated with the open air, with these lamp coverings 9 and quartz boards 1 9 is 

V^V ^constituted. " » 

[0019] The dielectric barrier discharge lamp 7 formed the excimer molecule by dielectric barrier electric discharge, it is a 
lamp which carries out outgoing radiation of the light emitted from this excimer molecule, and what irradiates the vacuum 
ultraviolet radiation whose main wavelength is 1 72nm as a discharge gas using xenon gas is used for it in this operation form. 
It connects with the lamp power supply 20 through the power supply junction box 18, and the dielectric barrier discharge 
lamp 7 performs lighting operation based on the signal from a control section 22. r 
[002TJ]ln addition, since the di electric barrier discharge lamp 7 is stabilized in a short time after lighting, it is possible to 
make only time required for processing of a substrate 3 turn on, and to make it stand by in the state of putting out lights after 
that. For this reason, it becomes possible to irradiate the ultraviolet rays more than required at a substrate 3, and to do an 
injury to a substrate 3, or to process a substrate 3, without giving deformation to a substrate 3 by the temperature rise in the 
lamp box 21. 

[0021] The vacuum ultraviolet radiation from this dielectric barrier discharge lamp 7 is irradiated by the substrate 3 through 
the quartz board 19. For this reason, it is necessary to adopt the thing made to penetrate as a quartz board 19, without 
decreasing vacuum ultraviolet radiation. Anhydrous synthetic quartz etc. can be used as such the quality of the material. 
However, as long as it is the quality of the material which does noTattenuate vacuum ultraviolet radiation, you may use things 
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o ther than a quartz^ ^ 

[0022] In addition, t he reflecting plate 23 is arranged between the upper surface of the lamp covering 9, and th e dielectric 
barrier discharge lamp 7, and the vacuum ultraviolet radiation from the dielectric barrier discharge lamp 7 is efficiently led to 
aTubslidie 3 side. 

[0023] The inlet 25 of nitrogen gas is formed in the left-hand side section of the lamp covering 9 shown in drawing 1 , and the 
nitrogen gas supplied from the nitrogen gas source of supply 27 is introduced in the lamp box 21 from this inlet 25. On the 
other hand, the exhaust port 29 of nitrogen gas is formed in the right-hand side section of the lamp covering 9. The nitrogen 
gas which was introduced from the inlet 25 and passed through the inside of the lamp box 21 is discharged by the exhaust air 
section 3 1 from this exhaust port 29. 

[0024] The oxygen analyzer 33 is arranged between the exhaust port 29 of nitrogen gas, and the exhaust air section 3 1 . The 
diaphragm galvanic cell formula sensor which this oxygen analyzer 33 detects the oxygen density in the gas which passes 
through that, and detects oxygen gas concentration from the reaction current (reduction current) of a fuel cell, the zirconia 
solid electrolyte formula sensor which measures an oxygen density from the electromotive force by the oxygen density 
difference of the oxygen concentration cell which used the stable zirconia for the solid electrolyte are used. The detection 
value of the oxygen density by the oxygen analyzer 33 is sent to a control section 22 as an electrical signal. 
[0025] Moreover, the display panel 35 which displays the detection value of the oxygen density by the oxygen analyzer 33, 
and the alarm lamp 37 which generates a warning or an alarm when the detection value of an oxygen density becomes more 
than constant value are connected to the control section 22. 

[0026] Next, substrate down stream processing in this substrate processor 1 is explained. 

[0027] It precedes [ processing a substrate 3 and ], and while introducing the nitrogen gas supplied from the nitrogen gas 
source of supply 27 in the lamp box 21 from an inlet 25, the gas in the lamp box 21 is discharged from an exhaust port 29. 
And the oxygen density of the gas which exists in the lamp box 21 confirms whether it changed into the state where it was 
suitable in processing a substrate 3 by detecting the oxygen density of the gas discharged from an exhaust port 29 by the 
oxygen analyzer 33. 

[0028] Although the oxygen density value for which it was suitable in processing a substrate here changes with a lamp, the 
kind of processed substrate, arrangement, etc. In the above-mentioned operation form the distance of the dielectric barrier 
di scharge lamp 7 and the quartzjboarjJ5_upper surface For example, 20mm, When distance of the undersurface of 8mm and 
the quartz board 1 9 and the front face of a substrate 3 is set to 5mm for the thickness of the quartz board 19, if an oxygen 
densit y is 5000PPM . the bird clapper is checked as processing of a substrate is possible. However, if oxygen remains in the 
lamp box 21, the oxygen concerned will change with the vacuum ultraviolet radiation from the dielectric barrier discharge 
lamp 7 to ozone with a more strong damping force. Moreover, if ozone exists in the lamp box 21, the problem that the ozone 
concerned will oxidize the electrode of the dielectric barrier discharge lamp 7 will also be generated. For this reason, the 
oxygen density in a lamp box has a desirable thing low as much as possible, and it is desirable to usually be referred to as 
500PPM or less at the time of use. 

[0029] If the detection value of the oxygen density by the oxygen analyzer 33 turns into a predetermined value (for example, 
1000PPM or less), while starting the surveillance processing of an oxygen density mentioned later, processing of a substrate 3 
is started. 

[0030] First, from the substrate carrying-in taking-out mouth 39 shown in drawing 2 , the substrate 3 which should be 
processed is carried in in the processing room 5, and is laid on the support pin 13. Then, the support pin 13 goes up and a 
substrate 3 is made to approach the quartz board 19. Here, since the main wavelength of the vacuum ultraviolet radiation 
irradiated from the dielectric barrier discharge lamp 7 is I72nm and the range under the air atmosphere is about 10mm as 
mentioned above, it is necessary to set distance of the front face of a substrate 3, and the undersurface of the quartz board 19 
to 10mm or less. This distance is set to 5mm with this operation form. 

[003 1] Then, according to the instructions from a control section 22, power is supplied to the dielectric barrier discharge lamp 
7 from the lamp power supply 20, and irradiation processing of the vacuum ultraviolet radiation to a substrate 3 is performed. 
In addition, since the time taken [ after power is supplied to the dielectric barrier discharge lamp 7 ] to stabilize a lamp output 
is usually 1 or less second, it can process a substrate 3 from immediately after powering on substantially. 
[0032] Next, the surveillance processing of an oxygen density mentioned above is explained with reference to drawing 3 . 
[0033] An oxygen analyzer 33 detects the oxygen density of the gas discharged from an exhaust port 29 for every always or 
fixed time (Step S2), and shows the value to the display panel 35 through a control section 22. And if the detection value of 
an oxygen density is set to 2000PPM, while displaying a warning on a display panel 35, an alarm lamp 37 is turned on (Step 
S3). Lighting of this alarm lamp 37 is performed by making yellow turn on an alarm lamp 37. 

[0034] If an operator checks the operating condition of equipment etc. by this warning, checks reduction in an oxygen density 
and operates the reset switch which is not illustrated, surveillance processing of an oxygen density will return to a start (Step 
SI). 

[0035] If an oxygen density goes up also after that and a detection value is set to 5000PPM (step S4), while displaying an 
alarm on a display panel 35, an alarm lamp 37 is turned on (Step 5). Lighting of this alarm lamp 37 is performed by making 
red turn on an alarm lamp 37. And the substrate processor 1 is stopped after that (Step S6), and surveillance processing is 
ended. 

[0036] In the operation gestalt of the above 1st, since the oxygen density of the gas discharged from an exhaust port 29 is 
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supervised, before the oxygen density in the lamp box 21 goes up and it becomes impossible to process a substrate 3 proper, it 
becomes possible to detect the abnormalities of the substrate processor 1. Moreover, it detects having changed into the state 
where the oxygen density in the lamp box 21 was suitable for processing of a substrate 3 at the time of the processing start of 
the substrate 3 by the substrate processor 1, and it becomes possible to start processing of a substrate 3 immediately after that. 

[0037] In addition, in the 1st operation gestalt shown in drawing 1 , although what arranged the oxygen analyzer 33 between 
an exhaust port 29 and the exhaust air section 3 1 was explained, as shown in drawing 4 , you may install an oxygen analyzer 
33 in the lamp box 2 1 . In this case, an oxygen analyzer 33 will carry out direct detection of the oxygen density in the lamp 
box 2 1 . However, in order to prevent that an oxygen analyzer 33 deteriorates by the vacuum ultraviolet radiation from the 
dielectric barrier discharge lamp 7 in this case, as shown in drawing 4 , it is desirable [ an oxygen analyzer 33 ] that vacuum 
ultraviolet radiation installs in the background of the reflecting plate 23 which is not irradiated directly. 
[0038] Next, the 2nd operation gestalt of the substrate processor 1 concerning this invention is explained. Drawing 5 is the 
sectional side elevation showing the 2nd operation gestalt of the substrate processor 1. In addition, in the following 
explanation, the same sign is attached about the same member as the 1st operation gestalt, and detailed explanation is omitted. 

[0039] In this operation gestalt, it changes to the oxygen analyzer 33 in the 1st operation gestalt, and the flowmeter 43 which 
detects the flow rate of the gas discharged from an exhaust port 29 is arranged between an exhaust port 29 and the exhaust air 
section 3 1 . And by supervising change of the flow rate of the gas discharged from an exhaust port 29 by this flowmeter 43, 
and expecting elevation of the oxygen density in the lamp box 21, before the oxygen density in the lamp box 21 goes up and it 
becomes impossible to process-a substrate 3 proper, it has composition which detects the abnormalities of the substrate 
processor 1. 

[0040] That is, when accident when nitrogen gas is revealed from the case where the amount of supply of the nitrogen gas 
supplied to the lamp box 21 by a certain cause decreases, or the lamp box 21 occurs, the flow rate of the gas discharged from 
an exhaust port 29 decreases. For this reason, by supervising change of this gas flow rate, the above-mentioned accident can 
be detected and elevation of the oxygen density in the lamp box 21 by the above-mentioned accident can be expected. 
[0041] Next, operation of the substrate processor 1 concerning the 2nd embodiment is explained. 

[0042] While supplying the nitrogen gas supplied from the nitrogen gas source of supply 27 in the lamp box 21 from an inlet 
25 in advance of processing of a substrate 3, the gas in the lamp box 2 1 is discharged from an exhaust port 29. And by 
carrying out fixed time maintenance of this state, the air containing the oxygen in the lamp box 21 is discharged, and the 
inside of a lamp box is made full of nitrogen. 

[0043] If about 5 minutes pass in the case of the substrate processor which processes the 360mmx460mm glass substrate for 
liquid crystal panels, for example after supplying 301. [ per minute ] nitrogen gas although it is necessary to find this time by 
experiment etc. beforehand since the time taken for the oxygen density of the gas in the lamp box 21 to become a value 
suitable for processing of a substrate 3 changes also with the configurations and sizes of a lamp house 21, it will become 
sufficient oxygen density for processing of a substrate. 

[0044] If the above-mentioned time passes, processing of a substrate 3 will be started like the aforementioned 1st operation 
gestalt. And during processing of a substrate 3, a flowmeter 43 detects the flow rate of the gas (nitrogen gas) discharged from 
an exhaust port 29 for every always or fixed time, and displays the value through a control section 22 at a display panel 35. 
[0045] When the detection value of a flow rate is changed from the usual value, while displaying a warning on a display panel 
35, an alarm lamp 37 is turned on. Lighting of this alarm lamp 37 is performed by making yellow turn on an alarm lamp 37. 
[0046] When the state where the detection value of a flow rate was usually changed from the value fixed time also after that is 
maintained, or when the amount of change is very large, while displaying an alarm on a display panel 35, an alarm lamp 37 is 
turned on. Lighting of this alarm lamp 37 is performed by making red turn on an alarm lamp 37. And the emergency stop of 
the substrate processor 1 is carried out after that. 

[0047] Also in the operation gestalt of the above 2nd, since the flow rate of the gas discharged from an exhaust port 29 is 
supervised, before the oxygen density in the lamp box 21 goes up and it becomes impossible to process a substrate 3 proper, it 
becomes possible to detect the abnormalities of the substrate processor 1 . 

[0048] In addition, in the 2nd operation gestalt shown in drawing 5 , although what arranged the flowmeter 43 between an 
exhaust port 29 and the exhaust air section 3 1 was explained, as shown in drawing 6 , you may install a flowmeter 43 between 
the nitrogen gas source of supply 27 and an inlet 25. In this case, it will be detected whether the nitrogen gas of optimum dose 
is introduced into the lamp box 2 1 . Moreover, it is good also as composition which forms a flowmeter 43 in both between an 
exhaust port 29 and the exhaust air section 3 1 between the nitrogen gas source of supply 27 and inlets 25. 
[0049] In each operation gestalt mentioned above, although the case where the nitrogen gas most generally used as a gas 
without the absorption band of the ultraviolet rays which contribute to processing of a substrate was used was explained, it 
can change to nitrogen gas and gases, such as helium, neon, hydrogen, and an argon, can also be used. 
[0050] Moreover, in each operation gestalt mentioned above, although the case where the dielectric barrier discharge lamp 7 
was used as a ultraviolet ray lamp was explained, the phenomenon in which the ultraviolet rays irradiated when the 
wavelength used especially other ultraviolet ray lamps which irradiate vacuum ultraviolet radiation 200nm or less decline, and 
a substrate is not reached substantially can be prevented. Furthermore, when the wavelength uses the ultraviolet ray lamp of 
others which irradiate the ultraviolet rays containing vacuum ultraviolet radiation 200nm or less, it becomes possible to 
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prevent attenuation of the vacuum ultraviolet radiation of the ultraviolet rays. 

[0051] Furthermore, in each operation gestalt mentioned above, although the case where two or more support pins 13 were 
used as support means which support a substrate 3 was explained, according to the composition of a substrate processor, the 
chuck and robot arm of a vacuum adsorption equation, the conveyance roller further supported while conveying a substrate 
are used as these substrate support means. 
[0052] 

[Effect of the Invention] In order to detect the oxygen density of the gas discharged by the oxygen analyzer from an exhaust 
port, or the gas in a lamp box according to invention according to claim 1, before the oxygen density in a lamp box goes up 
and it becomes impossible to process a substrate proper, it becomes possible to detect the abnormalities of a substrate 
processor. For this reason, it can prevent beforehand that unsuitable processing is performed to a substrate by attenuation of 
ultraviolet rays. 

[0053] In order to detect the flow rate of the gas discharged from the gas or exhaust port introduced into an inlet by the 
flowmeter according to invention according to claim 2, before the oxygen density in a lamp box goes up and it becomes 
impossible to process a substrate proper like invention according to claim 1, it becomes possible to detect the abnormalities of 
a substrate processor. For this reason, it can prevent beforehand that unsuitable processing is performed to a substrate by 
attenuation of ultraviolet rays. 

[0054] According to invention according to claim 3, the irradiated ultraviolet rays can decline and the phenomenon in which a 
substrate is not reached substantially can be prevented, and it becomes possible further to use effectively a dielectric barrier 
discharge lamp effective in processing of a substrate according to invention according to claim 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate processor which is characterized by providing the following and which irradiates ultraviolet rays on a 
substrate front face, and processes a substrate. Support means which support a substrate. The lamp box which has the 
ultraviolet-rays transparency board which countered with the substrate supported by the aforementioned support means, and 
has been arranged. The ultraviolet ray lamp which irradiates ultraviolet rays through the aforementioned ultraviolet-rays 
transparency board to the substrate which was contained in the aforementioned lamp box and supported by the 
aforementioned support means. The oxygen analyzer which detects the oxygen density of the gas discharged from the inlet for 
introducing the gas supplied from a gas supply means supply a gas without the absorption band of the ultraviolet rays which 
contribute to processing of a substrate, and the aforementioned gas supply means in the aforementioned lamp box, the exhaust 
port for discharging the gas introduced from the aforementioned inlet from the inside of the aforementioned lamp box, and the 
aforementioned exhaust port, or the gas in the aforementioned lamp box. 

[Claim 2] The substrate processor which is characterized by providing the following and which irradiates ultraviolet rays on a 
substrate front face, and processes a substrate. Support means which support a substrate. The lamp box which has the 
ultraviolet-rays transparency board which countered with the substrate supported by the aforementioned support means, and 
has been arranged. The ultraviolet ray lamp which irradiates ultraviolet rays through the aforementioned ultraviolet-rays 
transparency board to the substrate which was contained in the aforementioned lamp box and supported by the 
aforementioned support means. The flowmeter which detects the flow rate of the gas discharged from the inlet for introducing 
the gas supplied from a gas supply means supply a gas without the absorption band of the ultraviolet rays which contribute to 
processing of a substrate, and the aforementioned gas supply means in the aforementioned lamp box, the exhaust port for 
discharging the gas introduced from the aforementioned inlet from the inside of the aforementioned lamp box, and the gas or 
the aforementioned exhaust port introduced into the aforementioned inlet. 

[Claim 3] the claims 1 or 2 whose ultraviolet ray lamps are lamps which irradiate ultraviolet rays with a wavelength of 200nm 
or less - a substrate processor given in either 

[Claim 4] The substrate processor according to claim 3 whose ultraviolet ray lamp is a dielectric barrier discharge lamp. 
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Drawing selection drawing 1 
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(54) SUBSTRATE PROCESSING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent inadequate 
process to a substrate due to attenuation of vacuum 
ultravioret rays. 

SOLUTION: A substrate processing apparatus 1 
comprises a processing chamber 5 for accommodating a 
substrate 3, a supporting pin 13 for supporting a 
substrate, a lamp box 21 composed of a lamp cover 9 for 
covering a dielectric barrier discharge lamp 7 and a 
quartz plate 19 closing an aperture portion 17 of the lamp 
cover 9, an inlet port 25 for introducing nitrogen gas into 
the lamp box 21 from a nitrogen gas supply source 27, a 
nitrogen gas exhaust port 29 and an oxygen densitometer 
33. 
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